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SALTING  PRACTICES  IN  TAN  AND  OVERHEAD 
BASKET  BUSKER  CARS  LOADED  WITH 
PRECOOLED  CHERRIES  1/ 


Object ! 

This  test  was  conducted  to  determine  the  salting  practice  necessary 
to  insure  adequate  refrigeration  for  tweet  cherries  during  transit,,  It 
is  common  practice  to  use  salt  for  refrigeration  in  transit  on  the  basis 
of  a  percentage  of  the  ice  added,,     In  this  study  a  comparison  was  made  of 
commodity  temperatures  when  salt  was  added  either  on  the  basis  of  the 
quantity  of  ice  supplied  or  with  stated  amounts  at  each  reicing^^A 
comparison  was  also  made  of  commodity  temperatures  in  a  Uo  f to  / car  and 
a  50  ft0  overhead  bunker  car  that  received  salt  at  the  same  rate0 

Outline  of  test? 


Five  UO~foot  end  bunker  cars  equipped  with  Preco  fans  and  one  50- 
foot  overhead  basket  bunker  car  were  used  in  this  study  as  f ollowsS 

Car  Hop  Type  Salting  Practice 

WIPE  66568  Fan  3$  initial  salt  -  3#       all  reicings 

WFS  66566  ■  4£        «  »    -  H  « 

WFE  66567  "  1-1/2*    "  "    -  70  lbso" 

WFB  66565  "  1-1/256    »  "  -100 

WFS  66569  »  l-l/2#    "  "  -lUO 

FOBX  U073  Overhead  U#       ■'  H    =  k% 
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Commodity  temperatures  were  taken  at  1?  positions  in  each  car  by 
means  of  electric  resistance  thermometers  located  as  follows?     top,  middle, 
and  bottom  layers  along  centerline  at  the  bulkhead,,  quarter  length,  and 
doorway,  and  in  the  same  layers  at  the  doorway B  south  side,-. 

The  fan  oars  were  all  of  similar  construction  and  all  cars  in  the 
tee*  had  3-1/2  inches  of  hairfelt  insulation  in  the  floore  3  inches  in 
the  side  and  end  walls  and  3-1/ 2  inches  of  fibre  glass  in  the  roof0 


1/    Grateful  acknowledgement  is  made  to  the  individual  shippers  who  supplied 
the  necessary  fruit,  to  the  Western  Fruit  Express  Co0  and  Fruit  Growers 
Express  Coc  who  furnished  the  test  cars  and  representatives  to  accompany 
the  test  to  the  Great  Northern  Railroad,  Chicago,  Burlington  A  Quincy 
Railroad  and  Erie  Railroad  and  their  representatives  and  to  the  following 
staff  associates  whose  helpful  cooperation  made  the  test  possible; 
Edwin  Smith0  Co  0P  Brat ley,  and  Jc  Kaufmano 


_2. 


A  Ryan  recording  thermometer  was  placed  at  the  top  bunker  opening 
in  each  of  the  fan  care  to  record  the  temperature  of  the  delivery  air  when 
the  fane  were  in  Operation     In  the  overhead  hunker  car  similar  records 
were  likewise  obtained  from  Ryan  thermometers  placed  at  the  duct  opening 
beneath  the  floor  racks  and  in  the  air  return0 


Results 

Cgr  loading- 

All  cars  were  loaded  with  sweet  cherries  at  Wenatchees  Wash0  on 
July  5  and  6  after  initial  icing  on  July  UQ    The  cars  were  not  Initially 
salted  until  after  loadingo     Details  of  loading  are  shown  in  table  lo 

Icing  and  Salting; 

All  cars  were  shipped  under  standard  refrigeration  with  salt  added 
as  shown  in  table  20     At  unloading,  the  ice  bunkers  in  all  the  New  York 
cars  were  approximately  seven-eighths  fullD     One  car9  WIPE  665660  went  to 
Boston  but  no  records  were  taken  on  it  beyond  Hornell;  at  that  point  it 
was  reiced  to  capacity  (see  table  2)0 

The  total  salt  added  under  billings  of  70  ®nd  100  pounds  at  each 
reicing  approximated  those  in  cars  which  received  3  and  b  percent  ealt 
respectively0    The  amount  of  salt  added  in  transit E,  however,,  was  materially 
greater  in  those  cars  which  received  a  stated  amount0    With  salt  added  at 
the  rate  of  lUO  pounds  at  each  reicingB  the  total  amount  used  wae  nearly 
three  times  as  great  as  with  additions  at  the  rate  of  3  percent0     As  will 
be  shown  in  the  discussion  of  commodity  temperature sc  the  addition  of  lUo 
pounds  of  Bait  at  each  reicing  was  too  heavy,,     In  order  to  insure  against 
freezing  of  the  commodity  in  the  car  of  this  test  handled  according  to 
this  schedule  of  salting0   it  was  necessary  to  omit  salt  at  the  last  regular 
reicingo 

When  both  cars  were  salted  on  the  basis  of  h  percent  at  each  reicingp 
the  overhead  bunker  car  required  more  salt  than  the  fan  carc    However0  the 
bunker  capacity  of  the  former  was  also  considerably  greater  than  that  of 
the  latter0 


Outside  temperatures; 

As  shown  in  Figure  1  outside  temperatures  were  moderate  during  the 
loading  and  transit  period  with  minimums  varying  from  US®  to  6o°  and 
maximums  from  75®  to  93®c 


-3r 


Air  temperatures  inside  cars  2 

Recording  thermometer  records  at  the  point  of  air  delivery  as  shown 
in  Figures  1  and  2  indicate  that  when  3  percent  salt  was  used  the  air 
temperature  approached  J>2a  te  35®  when  the  fans  were  in  operation  and 
rose  to  slightly  above  Uoc  when  the  cars  were  standing  and  the  fans  were 
not  oper&timgo     Due  to  instrument  failure  no  temperature  record  was 
obtained  in  the  car  supplied  with  U  percent  ealtc     In  the  car  salted  with 
70  pounds  at  each  reicing  air  was  delivered  at  approximately  30e  while 
the  car  was  moving  but  it  was  up  te  U0°  while  st  an  dingo    One  hundred 
pounds  of  salt  at  each  reicing  resulted  in  air  temperatures  of  27®  to  30® 
during  fan  operation,,  while  with  lUo  pounds  of  salt  at  each  reicing 
air  was  delivered  at  22*  to  30co 

A  recording  thermometer  placed  at  the  bottom  of  the  side  wall  duct 
in  the  overhead  bunker  car  showed  air  temperatures  varying  from  J>0°  to 
38°  but  it  is  possible  that  this  record  may  have  been  influenced  by  brine 
splashed  from  the  floor  drainc     Air  temperatures  at  the  air  return  varied 
from  U0e  to  MleD 


Commodity  temperatures? 

Fruit  temperatures  in  the  various  cars  under  test  are  shown  in  tables 
3  to  8  inclusive,,  Maximum,,  minimum  and  average  commodity  temperatures  for 
the  cars  are  shown  in  graphic  form  in  figures  3  to  8  inclueiveo 

Initial  saltings  of  3  an<^  ^  percent  resulted  in  a  sharp  drop  in 
the  average  commodity  temperature  after  loading  (figures  3  and  U)Q  The 
temperature  reduction  was  greater  with  U  percent  salt  than  with  3 
percamto    There  was  a  drop  of  7<=3®  in  the  first  36  hours  in  the  former 
car  compared  with  3° 7®  with  3  percent  salt  in  the  latterD     During  the 
remainder  of  the  transit  period  commodity  temperatures  were  very  similar 
in  the  two  cars0 

Figure  5  shows  that  the  temperatures  during  the  first  50  hours  with 
1-1/2  percent  initial  salt  and  70  pounds  at  each  reicing  were  from  2°  to 
3°  higher  than  those  in  the  fan  car  with  U  percent  salt-     For  the  remainder 
of  the  transit  period  there  was  little  difference  in  load  temperatures 
in  any  of  the  cars  (figures  3e  ^  and  5)° 

As  nhown  in  Figures  6  and  7  average  commodity  temperatures  were 
relatively  high  at  loadingo    With  initial  saltings  of  1-1/2  percent 
together  with  heavier  saltings  at  each  reicing,,  temperatures  were 
reduced  to  35°  or  lower  within  U8  hoursP    Neither*  of  these  care  showed 
the  rise  in  commodity  temperature  between  Williston  and  Willmar  which 
was  characteristic  of  the  cars  receiving  less  salt  at  reicingsQ     In  the 
car  receiving  lho  pounds  of  salt  at  each  reicing  average  commodity 
temperatures  were  below  33°  during  a  major  part  of  the  transit  periodc 


This  average  dropped  below  30*  prior  to  the  last  reicingp  at  which 
time  no  further  salt  wa«  added,. 

Figure  8  shows  that  there  was  littl*  change  in  average  commodity 
temperature  in  the  overhead  basket  hunker  car  during  transito  Average 
temperatures  for  the  entire  period  as  shown  in  Table  9  generally  were 
from  6®  to  8°  higher  than  in  any  of  the  fan  carso 

The  results  of  this  test  show  that  the  overhead  basket  bunker  car 
requires  considerably  heavier  salting  than  U  percent  to  provide  satisfactory 
transit  temperatures  for  sweet  cherrlesc 

The  temperature  spread  in  all  cars  varied  between  2°  and  7®  during 
the  transit  perlodo    The  greatest  spread  occurred  as  a  result  of  terminal 
delays,,  when  the  fans  were  not  in  operationc     The  fruit  tempefature  was 
generally  highest  at  the  south  side  doorway  position0  but  the  minimum 
temperature-   could  not  be  associated  with  any  given  position0 

The  data  in  Figures  3  to  7  show  that  the  average  commodity  temperatures 
decreased  consistently  from  LaCrosee  to  destination*    This  probably  can  be 
explained  by  the  fact  that  on  the  eastern  portion  of  the  route  the  icing 
stations  were  not  so  far  apart  and  the  running  time  was  faster,  which 
caused  greater  air  movement  within  the  carto 
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These  studies  show  that  in  precooled  loads  it  was  possible  to 
obtain  satisfactory  transit  temperatures  for  cherries  in  fan  cars 
as  a  result  of  several  salting  practices.     From  a  commercial  stand- 
point, additions  of  salt  based  upon  the  percentage  of  ice  melted  gave 
as  good  commodity  temperatures  as  vixen  stated  amounts  of  70  and  100 
pounds  were  used*     Salting  at  the  rate  of  lUo  pounds  at  «very  reicing 
was  too  heavy  for  commercial  use. 

Heavy  initial  saltings  of  *  and  U  percent  reduced  commodity 
temperatures  below  those  maintained  during  the  remainder  of  the  transit 
periodo     Reducing  the  initial  temperature  to  such  an  extent  is  unneces- 
sary, especially  when  such  shipments  move  through  cool  mountain  tempera- 
tures.    An  initial  salting  of  1„5  percent  of  the  bunker  capacity 
followed  by  the  use  of  stated  amounts  of  70  and  100  pounds  at  each 
reicing  thereafter  eliminated  the  possibility  of  excessively  low  com- 
modity temperatures  from  the  heavy  charge  of  salt  when  added  on  the 
basis  of  percentage  of  the  ice  suppliedo 

The  results  of  these  tests  indicate  that  unless  undetermined 
amounts  of  salt  greater  than  U  percent  are  used  in  the  overhead  bunker 
car,  it   1  11  be  inferior  to  the  fan  car  for  the  transport  of  cherries*, 

It  was  possible  to  obtain  average  commodity  temperatures  in  fan 
cars  during  transit  that  were  comparable  to  those  in  some  of  the  best 
commercial  storageso 
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